Role of Phe120 in the activity and structure of bovine pancreatic ribonuclease A.
Phenylalanine120 is a candidate residue juxtaposing catalytic His12 and His119 in ribonuclease A (RNase A). To clarify its role in construction of the catalytic center, Phe120 was replaced by alanine, tryptophan, leucine, or glutamic acid by site-directed mutagenesis. The transphosphorylation and hydrolysis activities of the mutant RNase As, respectively, toward cytidinyl 3',5' adenosine (CpA) and cytidine 2',3' cyclic monophosphate (C>p) were compared with those of the wild type enzyme. The Km values of the two reactions increased markedly with slight changes in the Kcat values. The pKe values of His12 and His119 in the wild type and mutant enzymes, estimated from the pH dependence of the kcat/Km values, showed little change. The rate of carboxymethylation was reduced markedly by the mutations. The Ki values of the phosphate anion as to hydrolysis activity increased only slightly when Phe120 was replaced by leucine, tryptophan, or alanine. These findings suggest that Phe120 participates in the binding of the substrate, juxtaposing His12 and His119, and in stabilizing the transition state intermediate in the hydrolysis reaction. Furthermore, the decreases in the thermal denaturation temperatures of all the mutants, particularly F120E, indicate that Phe120 also helps maintain the conformational stability of RNase A.